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Foreword

The Mountain Wave Project, sponsored jéintly hy the Geophysics
Rosearch Directorate of the Ale Force Cambeidge Rosearch Center and the
Office of Naval Hesearch, and directed in the field by the former, has
reached a peint where preliminary resulis show sigﬂificant features,

Adlr Torce Surveys In Geophysics No. 15, "Forecasting the Mountain iave,"

dealt With the desceription and rorecast aspacts of the wave phengmsncﬁ,

“P‘ylng The Mountain ilave, " in the hovember 1952 issue of Fﬁvﬂhq S&fety

magasine considered the vhenomenon from the pilotis viewpoint,

This note,-aimcd'at those interested in air@raft desigﬁ, deals with
turbulence conditions whiﬁh;ﬁere measured while invesiigating tho wave,
but whiéh are no£-restri¢ted to wave conditions. These maaéuremnﬁta
indicate the"presende of gust vélocities of such a magnitﬁde as to be
pussipLy d&ﬁgerugg in the operatlion Sf-high speed alrcraft at levels
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A Wote un ligh Jovol Twrbulenco Enconphoved by

Rasearch glidevs expleoring the so-called MMountaiu Wave? over ths
Sierra Nsvads occasionally sncounbered sevsre turbulopcs in a layow
aear the tropopausas,

This note praszants an obsorvation to those intorosted in .'-).jr.crai't
dagien which ind ,atas the orrier 0i ua,g-ﬂ tude of gust veloelitises
'oc*c:urrinn near the 40,000 £t lavela

The pa@i’:imﬂam ave as Follows:

 Glider: Prati-Reed (Ressarch glidar of the , :
, Mountain Wave Projo'b ) :

Pilots: Edgar, Kueltner ;; - ’
‘Location: 50 .miles scmth cf Rtshop, Ga.‘.!ifmr'ain
Altitudes 3&3,0&3{3 fent : ‘ ‘ .

Temporature: -65°C |
m?asured accelerationst /p = "'f,l 38, \Lcl."__.-q'z,§g -A 7 -
Indicated Spoed: 5«&’} knots |

Time:” 1600 PST, 18 Dacenber 1951.(000a 19 Denember 19;1)

These are first gusis ezmounz.nrad aﬂ;gr smuoth steady I‘liuht in the

 stat’onary lee wave of the Gierra Nevada. They were_ meagured by an age

ealeronstor and have eonscquently to be considered with rescrvation apd in

“tarme of magnitude only. The reduced’ gust. vslocitles wors derived from the

well known equation for the effective gust vallouity:

p



wnora A n ie the weasured net geceloevatilon, HIA thae wing loeadisig, 45

8y tha 1if% eoefficlenty, & the angle of abtack, snd ¥ the alicviatien

A 30 = 100 £1/aev
WA = 5.2 (3b/5et) R ,zf«;,,!g?@{\. = a2
P w203 X2073 (sluga/er?) K = 0u8

1uﬂ aspact ratic of the gilder 3s appFUXiwabuly 13. )
- The r‘a!'”ultin;g effactive or "aharp edﬁzﬁ"' gust. valcs:tty 1,5 ’-;7 Ieet per
second cerrt:sponding to a "trow" gust valoeity of over 70 foe‘:“h "par 'aecond‘
&b ihe f":g';‘l. 16‘1@“&1. Efff"‘tl\!‘@ rust we‘-alus:ities estm'f.ed in i,hﬂs m’dr‘f [
ﬁaémituda of i;u Paet par saeend wove sneounbered betw-_:;’en 32,0*(}0 ang 10,000
-fect on uiher ﬁéeaaiﬂase r |
The diagran {(Fig. 3,} is nioh oF mprsa-—i&:a zsisﬁ;azree.g takon f rom thé
ﬁnssi-mm_en-%: ;u,z..,qi et bhis pavilonior £3ight, indicatlop the JIFTY ,unl‘?t;’i_%as of
Llying unde: stch t:v:rm%i*wﬁ*' {The p!orﬁ‘m values of vate of ciimb shouid
| rob b lgte p"“ﬁhﬁ'_‘t in teﬁm of a,,u'i ety ,,,u;-";.:a ginec i,he time Bt taw-“ls

batuess Inctant re.m;mz:‘z vaadings are teo long.) 'i'he va.riatiens of i_n.xﬁ.r-atad

swued eftoy j;,,sﬁ PEY venury wa daaplita our best atbempts to koop o oo n-at@nt'_"i _

v‘elm;;mty (f_mt- conghant, a.i,‘i;;ix;::i&%} fop tyacking pusposes, They are pwrt‘l,f dtie -

o vory ssvong variariond of ths horigontal ‘wind component,
CTRAC R R RUTLLSAY g TR S ORI S ’

i, densly, Pullip, "Swamary of Informavion Relatlng to Gusi ioads on
Arplaneg," HeA.Cole Reueﬁ. #0597 {(1950)
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Asg the 300 miliibar wap (Fig. 2) shows, this flight wes wade neur the
conteyr of a jatstroamyﬁ conflrming the atatomoniz of othcer authors itlhat Jat-
ghrasw conditions ave favorable for high leve! turbulence. (Umder noymal
conlitions, the high levol aleflow of the lse wave 1s extremely mmooth.)
Figurc 2 shows the contours at 300 millibars as dashed lines swd the lsotnchs
(1ines of constant wind spoed) in so0lid lines. - Lapse tiﬁe pﬂciures of the
ciguj formticn indicate that the turbulence elemgpts are not creatad by ihe
mountain range but rather are disturbances traveling through t§e meuﬁtﬁin

wvave in which the.glider soars.

L e

* The double circle denotes the -location of the £iight.
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ilst of Alr Foree Surveys In Gsophysics

SEC.
NUMIER TITLE : AUTIDR DATE CLASS.

No, 1 CLASSIFTED
No, 2 Hethods of Weather Presontation Williem K, fidger, Jun 52 C
' for Air Defense Opsrations Jre., Capt,, USAF
{UNCLASSIFIED TITLE) S

No, 3 CLASSTFIED

No, 4 Final Report cn I'roject 8-52M-1 8, Coroniti Jui 52 S
- Tropopause (UNCLASSIFIER TITLE)
No. 5 Infrared as & Neans of Identifisza- Norman Gliver Jul 52 8

tion ( UNCLASSIFIED TiITLE) Joseph W.Chamberlain
Noo (}j_.p,;s"smgg ' ,

No. 7  CLASSIFIED
; .
9

 No. CLASSIFIED ,
Nos CLASSIFIED L |
No. 10 Soil Stabilization & '.ort' l‘;arl !Loliuea* Ssp 52 U
(UNCLASSIFIED TITLE) P P
No, 11 Geodesy and Graviuetry, o Mph Je F-.q . Sep 52 .S
Preliminary Report Capt., USAF -

FITIT A QOTRITIRN ArrAY ™
N WY W ekt 4 il 4 aedadbd Ao a.asu;

No. 12  CLASSIFIED

No. 13  CLASSIFIED " | f

.. No, U  Forecasting Diffusion in the " Ben Davidson Sﬂp 2 R
' Lower Luyers of the Atmosphere

_,(UNCLASSIFIED TITLE) .

" No. 15  Forecasting the Mowttain Wave G, F, Jenkins  Sep 52 U
(UNGLASSJ FIED TITLE) _— : e

No. 16  CLASSIFIED
No. 17  CLASSIFIED
No, 18  CLASSIFIED

No. 19  Contingency Method of Weathey  E. Wahl Nov 52 U
Forecasting (UNCLASSIFIED TITLE) . : '

No. 20 CLASSIFIED
No. 21 Slant Visibility R. Perndorf Dec 52 U

(UNCLASSIFIED TITLE) _ B. Goldberz
D, Lufkin




[.m.‘ ] SR

Roe

NG, «

NOa

[ 3]
wn

TLTLE

Ceodesy and Gravimstry
(UNCLASSIFIED TITLE)

Weather Fffect on Radar
(UNCLASSIFIFD TITLE)

Survey of Awailable
Information on Winds
Abovs 20,000 Ft
(UNCLASSIFIED TITLE)
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Information on the Wind

" Pields Bstween the Surface
and the Lower Stratoaphgre

(UNCLASSIFIED TITLE)
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